A new tracking method of biotelemetry is described. The apparatuses used were composed of an acoustic transmitter (pinger), three sonobuoys, wireless receivers and two time-interval counters. The sonobuoys were designed to relay acoustic pulses from the pinger to a base station on land by wireless. These buoys were moored several hundred meters apart so as to form a triangle on the surface of the water. A fish carring the pinger was tracked in the circumscribed circle of the triangle. The wireless signals from the buoys were caught with three receivers at the base station. The successive positions of the fish were calculated from the differences in the received times of the signals. The results of the tests showed that this method gives good posi tional information. It is possible to plot the successive positions of the fish on a X-Y plotboard with a computer.
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A"…=(a+b+c)(a-b+c)(-a+b+c) We may write as
Eliminate ƒÑ from (5), (6) and (7), we find following equations. aƒÔ2+ƒÀy2+ƒÁƒÔ+ƒÂ=O , .... (8) aƒÔ+ƒÄy+ƒÅ=O, ....
Where ƒ¿ =CƒÔ2-ƒÒ2t22 ,
Here the transmission of faulty echo-signals (Fig. 3) . The body of the buoy was made of PVC plastic. Touching parts were fastened with glue in addition to welding. The grooves for "O" rings of flange joints and caps were cut in a lathe. As shown in Fig. 4 , the shape of the buoy is cylindrical and it has following dimensions; the diameters of the outside, inside and heigh are 12cm, 10cm and 69cm respectively. The weight of the buoy is 8.5kg in air.
The transducer was potted inside a thin walled glass-epoxy tube which had the same dimensions as that of the pinger. It was fixed with epoxy resin. One side of the tube was sealed with a circular plate of PVC plastic and the other side was mounted to the lower outside of the body. Both sides were also fixed with epoxy resin. Its resonant frequency is 62.74kHz and has omnidirectional characteristic. Ballasts, batteries (UM-1, 13.5V) and a shielded preamprefire were potted in the bot tom of the buoy. The other parts of the elec tronic circuits were contained in the upper part of the buoy. A waterproof helical whip antenna was installed on the top of the outside of the buoy.
iii) Receiving apparatuses
The pulses relayed by the sonobuoys were caught 
Analyses and Results
If we write equations (5) and (6) in the forms of
G(ƒÔ, y)=ƒÃƒÔ+ƒÄy+ƒÅ=0 .
By Newton-Raphson method10),
Also, tion (plus mark) are plotted on the same figure to estimate the error of the method. The result is shown in Fig. 6 in which the dotted points con centrate around the plus marks: the distributions of the calculated points are very small. Ap parently, the calculated and measured points occupied the same positions. Fig. 7 show the results of the tracking tests. In the figure, lines with an arrow heads show the tracks determined by the calculations from the time-lags and the plus marks represent the triangu lated positions of the float at every one minute. It is concluded that the method has the sufficient accuracy to track the fish carrying the pinger.
Discussion
From this investigation, the method was proved to give fairly good informations of the fish-posi tions. In some cases, however, it may occur to track the fish in the deep sea. In such a situation, the depth (Dp) of the pinger may become not to be neglected. As shown in Fig. 8 , the calculated error due to the neglect of Dp becomes more large as the fish goes to outside of the triangle. When the fish swimes deeper than 30m in depth, the error becomes so large and the influence of Dp cannot be neglected. In such cases, the depth sensitive pinger may become necessary.
The sonobuoy can receive the acoustic pulses from all directions, and the source of the pulses can be located even if only one pulse from the pinger is caught. Thus, the fish will be able to track for a long period of time by the use of long life pinger which transmits rare pulses to save electric energy. The successive positions of the fish might be automatically plot on X-Y plot board at real time by applying a small computer. Then this will become a useful method for studying the fish behaviors in the narrow waters such as in the set-net fishing ground or mixing area of waste heat reagion at power plant.
With the present technical level, there are some problems which have to be improved. One of these is the jamming of walkie-talkies of fishing boats in coastal waters. It is advisable to improve the selectivity of the wireless sets. The measuring range of this method is only within a circum scribed circle of the triangle which has the side of 400m. In order to track the fish in the open sea, more detailed researches are required to in crease the receiving range of the sonobuoy.
